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3.  The thermodynamics and kinetics of crystallization in
multiphase crystal-melt-volatile systems.

4.  The effects of increasing internal pressure during second
boiling on crystal-melt equilibrium, especially as they pertain
to development of mineral zoning in pegmatites.

5.  The partitioning of volatile elements, especially S, Cl,
and F between magmas and aqueous fluids, and the factors
that control it.

6.  The partitioning of ore-forming elements between mag-
mas and aqueous fluids and its dependence on fluid compo-
sition, pressure, temperature, oxygen fugacity, and magma
composition.

7.  The manner in which the compositions of magmatic fluids
change with evolution from a crystallizing magma.

8.  The thermochemistry of magmatic aqueous fluids, es-
pecially as it relates to condensation (or boiling) at submagmatic
temperatures and pressures, and vapor-liquid partitioning of
aqueous species.

5.  The manner in which meteoric water and seawater evolve
into ore-forming fluids by interaction with wallrocks and as a
function of the physical characteristics of the system.

6.  The causes for different types of metal associations and
ore-mineral zonation in hydrothermal systems.

The above listing of deficiencies in present understanding of
magmatic-hydrothermal ore-forming processes doubtless is in-
complete, but it serves to illustrate the need for greatly inten-
sified and appropriately focused research efforts on the nu-
merous interrelated geological, petrological, and geocheniical
aspects of ore-forming processes. At present, there appears to
be a bimodal distribution of relevant knowledge, with highs in
igneous petrology and low-temperature aqueous geochemistry,
and with a distinct low between them. Once this low is filled
and the highs are further bolstered, the ore-forming "theme"
of Gustafson and Hunt (1975) can, perhaps, be fully orches-
trated.

HYDROTHERMAL PROCESSES

Aspects of hydrothermal processes that are poorly understood
at present include, but are not limited to, the following:

1.  The interaction of aqueous fluids emanating from a mag-
matic source with wallrocks of different compositions at sub-
magmatic temperatures, especially as it relates to mineral zon-
ing in pegmatites, skarn formation, and hydrothermal alteration
patterns.

2.  The effects of wallrock interaction on the evolution of
hydrothermal fluids with time, especially as they relate to the
ore-transporting capacity of the fluids.

3.  The dependence of mineral solution, transport, and dep-
osition on pressure, temperature, and fugacities of volatiles,
especially of H2O> H2S, CO2, CH4, SO2, O2, HC1, and other
chlorides.

4.  The conditions under which fluids from a magmatic source
mix with waters from extraneous sources and the effects of this
mixing on transport and deposition of ores and wallrock alter-
ation patterns.
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